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AUTOMATIC-SWITCHING WIRELESS COMMUNICATION DEVICE 



BACKGROUND OF THE INVENTION 

1 . Technical Field of the Invention 

This disclosure relates to a two-way wireless communication device, and more 
particularly, to a wireless communication device such as a transceiver that is capable 
of automatically switching between transmission and reception modes in a handset. 

2. Description of the Related Art 

In cases where a user wishes to transmit his voice using a conventional 
wireless communication device such as a transceiver, the user manually activates a 
push-to-talk switch (hereafter, a TTTSW') to transition from stand-by (reception) 
mode to transmission mode. The user may then transmit his voice to his counterpart. 

After the user informs his counterpart that he is finished transmitting (often 
indicated by voicing phrases such as "please", 6C please respond", or "over"), he 
releases the PTTS W to switch from transmission mode to reception mode in order to 
hear the voice of his communication partner. Since communications are made to each 
other using a single radio frequency carrier wave, this communication system is 
commonly known as a "half-duplex" type of system. 

Other conventional wireless communication methods are such that a user's 
transmission and reception frequencies are different, and each is vised as his 
counterpart's reception and transmission frequency, respectively. Thus the party can 
speak and hear freely, just like using a regular telephone. This system is commonly 
categorized as "full duplex." 

In the simplest case of a conventional flxll-duplex wireless communication 
device, both the base unit and the handset transmit and receive radio waves with all of 
the power sources (including those for the transmission part and the reception part) 
are kept turned on both during stand-by and actual communication. Because the 
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transmission part usually consumes far more power than the other parts, the power 
supply for the transmission part imposes a heavy burden on the handset, especially 
when a small and portable handset is required. 

FIG. 1 is a block diagram that illustrates an improved, conventional, "full- 
duplex" wireless communication device that turns the power source of the 
transmission part on only when transmission is being performed with the handset 
and/or the base unit. 

Referring to FIQ. 1, the device includes a wireless part, a control part, and a 
transmitter/receiver part, each of which are indicated by dashed lines. A reception 
antenna 1 in the wireless part picks up a reception signal, which is sent to the 
reception part 150. The reception part 150 includes a high frequency amplifier 2, a 
reception mixer 3, an intermediate frequency (IF) amplifier 4, and a FM demodulator 
5. After being processed in the reception part 150, the reception signal is transmitted 
to a receiver 8 in the transmitter/receiver part via switch 6 in the control part. 
Normally, switch 6 is always turned on. 

A transmission signal from a transmitter 1 1 in the transmitter/receiver part is 
emitted in the form of radio waves from a transmission antenna 19 in the wireless 
part. A switch 12 in the control part couples the transmission signal to a transmission 
part 151 in the wireless part. The transmission part 151 includes a FM demodulator 
16, a transmission mixer 17, and a transmission power amplifier 1 8. 

The control part is further equipped with a PTTS W 9 by which manual input is 
given to a transmission/reception switch controller 10. The switch controller 10 
controls the switches 6 and 12 and a transmission part power source 20. 

When the PTTS W 9 is not manually activated, the wireless communication 
device emits no radio waves and is set in reception mode where the switch 12 and the 
transmission part power source 20 are turned off. 

To initiate communications, the PTTS W 9 is pushed down, activating both the 
switch 12 and the transmission part power source 20. A person at the other end is 
called, who must then depress his own PTTS W to answer the call. During 
communication, both PTTS Ws should be turned on. When communication is over, 
each user turns off their PTTSW. 
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According to this wireless communication device, total power consumption is 
reduced because the power in the transmission part is consumed only when the 
PTTSW 9 is pushed down ("On" condition). 

The details regarding the control part in FIG. 1 during each mode of operation 
are described below. The base unit and the handset have the same structure, and are 
operated in the same manner, exchanging different transmission and reception 
frequencies. 

In stand-by mode (no radio wave is emitted): PTTSW 9 is off (open circuit); 
switch 6 is on, connecting receiver 8 to FM demodulator 5; switch 12 is off, placing 
transmitter 1 1 in an open circuit; and transmission part power source 20 is turned off. 

In communication mode (radio wave is emitted): PTTSW 9 is on; switch 6 is 
on; switch 12 is on, connecting transmitter 1 1 to FM modulator 16; and transmission 
part power source 20 is turned on. 

FIG. 9 is a block diagram illustrating a conventional "half-duplex" wireless 
communication device. When compared with the "full-duplex" device of FIG. 1, the 
half-duplex device differs from FIG. 1 in that the transmission and reception signals 
are each transmitted/received from a common transmission-reception antenna 22 via a 
switch 21. Further, the transmission/reception switch controller 10 controls the switch 
6 and the switch 21 as well as the switch 12 and the transmission part power source 
20. 

The wireless communication device emits no radio wave when the PTTSW 9 
is not manually pushed down. In this reception mode the switch 21 is connected to 
the reception part 150 and the switch 6 is turned on, while the switch 12 and the 
transmission part power source 20 are turned off. 

To start communication, the PTTSW 9 is pushed down for transmission mode. 
The switch 21 connects to transmission part 151 and the switch 6 is turned off, while 
the switch 12 and the transmission part power source 20 are turned on. 
Communication is then started with words such as "hello", so that the person at the 
other end is called. Response from the counterpart is promoted with words such as 
"please" at the time of completion of transmission, then the PTTSW 9 is turned off 
returning the device back to reception mode. 



3 



WO 2005/048574 



PCT/US2004/037406 



When the counterpart receives words such as "please", which is a sign of 
completion of transmission, he/she pushes down his/her PITS W 9 changing the 
counterpart device to transmission mode. The counterpart device then starts a reply 
transmission. At the end of his/her reply, a sign of completion of communication such 
as "please" is transmitted. The PTTSW 9 in the counterpart device is turned off 
returning the device back to the reception mode. In this manner, communication is 
conducted between the two wireless communication devices. 

The control part in FIG. 9 operates as follows. The base unit and the handset 
have the same structure, and act in the same manner with the same transmission and 
reception frequency. In the stand-by mode PTTSW 9 is off, switch 6 is connected to 
receiver 8, switch 12 is disconnected to transmitter 11, switch 21 is connected to 
reception part 1 50 (to High frequency amplifier 2). In the transmission part 1 5 1 the 
transmission part power source 20 is off and no radio wave is emitted. 

In the transmission mode, the PTTSW 9 is turned on disconnecting switch 6 
from receiver 8, connecting switch 12 to transmitter 11, and switching switch 21 to 
transmission part 151 (transmission power amplifier 18). In transmission part 151, 
the transmission part power source 20 is turned on and a radio wave is emitted. 

In the reception mode the PTTSW 9 is turned off connecting switch 6 to 
receiver 8, disconnecting switch 12 from transmitter 11, and switching switch 21 to 
reception part 1 50 (High frequency amplifier 2), In the transmission part 1 5 1 , the 
transmission part power source 20 is turned off and no radio wave is emitted. 

As is described above, the difference between the full-duplex and the half- 
duplex systems is summarized as follows. In the full-duplex system, similar to a 
telephone system, both users may simultaneously transmit and receive signals. In the 
half-duplex system, one user cannot break into the other's speech so long as the other 
is talking. Therefore, the PTTSW is indispensable in the half-duplex system for 
switching communications between the two users. 

The conventional wireless communication device such as a transceiver is 
widely used as a handy, communication-switchable, wireless device. However, 
communications cannot be made without manually pushing the PTT switch. This 
makes it impossible to communicate when the user's hands are not free to push the 
PTT switch. Examples of such situations include communications between a racing 
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car driver and his/her pit crew and communications between a firefighter and his/her 
fire crew. 

As is described above, if the full-duplex system without the PPT switch 9 is 
used, both hands may be freely used (hands-free), but the power source 20 of the 
transmission part remains turned on increasing consumption of the power source 
(battery). Therefore, the system cannot be continuously operated for a long time 
period. 

A headphone may be used for containing the transmitter/receiver part of the 
handset in order leave the user's hands free. However, the microphone in the 
headphone type handset often picks up noise and voice around the user, deteriorating 
voice quality. 

To reduce this problem, the microphone can be located in an earphone that is 
inserted into a user's external ear canal, while the other ear canal is occupied by a 
speaker earphone. However, in this case, both ears are occupied with the microphone 
and the speaker. This prevents the headset operator from hearing other peripheral 
sounds and voices, which often causes crucial inconvenience. 

SUMMARY OF THE INVENTION 
A hands free handset consumes minimum of power at the wireless 
transmission part of a full-duplex or half-duplex wireless communication device. In 
one embodiment, the handset uses a single-transducer that transmits the user's voice 
while filtering out external noise. At the same time the user's ears are free to hear the 
external sounds and voices. Voice-operated control improves sound quality by 
avoiding interference between a wireless part and a control part, or between the 
control part and a transmitter/receiver part. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing features of this invention as well as the invention itself may be 

more fully understood from the detailed description of the following drawings. 
FIG. 1 is a block diagram illustrating a base unit and a handset for a 

conventional full-duplex, automatic-switching, wireless communication device. 
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FIG. 2 shows one embodiment for a base unit of a full-duplex, automatic- 
switching wireless communication device. 

FIG. 3 shows an embodiment of a handset of a full-duplex, automatic- 
switching wireless communication device. 

FIG. 4 shows timing for generating tone signals in a full-duplex, automatic- 
switching wireless communication device. 

FIG. 5 shows another embodiment of a handset of a full-duplex, automatic- 
switching wireless communication device. 

FIG. 6 shows timing for voice detection in a full-duplex, automatic-switching 
wireless communication device. 

FIG. 7 shows another embodiment of a handset of a full-duplex, automatic- 
switching wireless communication device. 

FIG. 8 shows another embodiment of a handset of a full-duplex, automatic- 
switching wireless communication device. 

FIG. 9 is a block diagram illustrating a conventional half-duplex wireless 
communication device. 

FIG. 10 shows another embodiment of a handset of a half-duplex, automatic- 
switching wireless communication device. 

FIG. 1 1 shows another embodiment of a handset of a half-duplex, automatic- 
switching wireless communication device. 

FIG. 12 shows another embodiment of a handset of a half-duplex, automatic- 
switching wireless communication device. 

Definitions 

1 reception antenna 

2 high frequency amplifier 

3 reception mixer 

4 IF amplifier 

5 FM demodulator 
6, 12, 21, 25 switches 

8 receiver 

9 PIT switch (PTTSW) 

1 0 transmission/reception switch controller 

1 1 transmitter 

15 frequency synthesizer 

16 FM modulator 



6 



WO 2005/048574 



PCT7US2004/037406 



1 7 transmission mixer 

1 8 transmission power amplifier 

1 9 transmission antenna 

20 transmission part power source 

22 transmission and reception antenna 

24 tone generator 

30 tone detector 

35 voice detector 

41 , 43 photo-couplers 

42 photo-switch 

51, 53 amplifiers 

52 microphone-and-speaker ST headphone 

150 reception part 

151 transmission part 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of the present invention will be described in details 
with reference to accompanying drawings as follows. 

FIGS. 2 and 3 are circuit block diagrams of a base unit and a handset, 
respectively, for a full-duplex, automatic-switching wireless communication device. 
When using the full-duplex wireless communication device, it is assumed that the 
user with the handset in FIG. 3 does not have their hands free for operation of the 
device. It is assumed that the user of the base unit in FIG. 2 can operate the device 
vising their hands similar to a conventional transceiver. In this case, the person with 
the base unit in FIG. 2 has the initiative to start a transmission. 

In this embodiment, both of the base unit (FIG. 2) and the handset (FIG. 3) 
comprise a wireless part, a control part, and a transmitter/receiver part. Explanations 
will be omitted for the portions where their structures and actions are the same as 
those of the above-mentioned, prior art, full-duplex wireless communication device. 

Referring to FIG. 2, the control part of the base unit is driven by manually 
turning on/off the PTTSW 9. The transmission/reception switching controller 10 
controls a tone generator 24 and a switch 25. The controller 10 also controls the 
switch 12 on the transmission path and the transmission part power source 20 in the 
transmission part 151. 

Referring to FIG. 4, when the PTTSW 9 in FIG. 2 is turned on or off, a tone 
signal "ON" with frequency Fl (for example, 1000 Hz) or "OFF" with F2 (for 
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example, 1200 Hz), respectively, is generated by the tone generator 24, for 10 
milliseconds. These tone signals are then transmitted to the transmission path of the 
base unit via the switch 25. 

Referring to FIG. 3, the control part of the handset includes a tone detector 30 
connected to the reception path. The tone detector 30 detects either tone signal "ON" 
or "OFF". The control part also includes a transmission/reception switch controller 
10 that receives a signal from the tone detector 30 and controls the switch 12 on the 
transmission path and the transmission part power source 20. 

A microcomputer and a display unit (not shown) are also provided in the 
control part of the base unit in FIG. 2 and in the control part of the handset in FIG. 3. 
The microcomputer controls the wireless part, the control part, and the 
transmitter/receiver part with various control signals including those shown by broken 
lines, while the display part illustrates conditions of the device to a user. 

In FIG. 2, when the base unit user pushes and turns on the PPTS W 9, the base 
unit itself is switched to a communication mode and transmits the tone signal "ON" 
generated from the tone generator 24. The PPTS W 9 may be part of a push button 
telephone system that sends the tone signal "ON" to the handset in FIG. 3 for a short 
time (10 milliseconds). The handset in FIG. 3 switches to a communication mode 
when the tone signal "ON" is detected. 

When the base unit user in FIG. 2 turns off the PTTSW 9, the base unit 
transmits tone signal "OFF", with a frequency different from that of tone signal 
"ON", to the handset also for a short time (e.g., 10 milliseconds). The base unit is 
then switched to stand-by mode. The handset in FIG. 3 is also switched to stand-by 
mode when the tone signal "OFF" is detected. Because a user does not need to 
manually handle a PPT switch in order to operate the handset in FIG. 3, hands-free 
communication becomes feasible. Power savings are also provided since the 
transmission part power source 20 can be controlled in such a manner that it is turned 
on only in the transmission mode. Actions of this embodiment will be described in 
details per mode of operation. 

In the base unit stand-by mode the PPTS W 9 is off. The switch 6 is connected 
to the receiver 8 and the switch 12 is disconnected from the transmitter 11. The tone 
generator 24 transmits the tone "OFF" for 10 milliseconds after PPTSW 9 is turned 
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off. After the 10 milliseconds, the transmission part power source 20 is turned off and 
no radio waves are emitted. 

In the handset stand-by mode, the tone detector 30 detects the tone "OFF" 
signal and then instructs the transmitter/receiver switch controller 10 to go into stand- 
by mode. In the standby mode, the switch 6 is turned on connecting to receiver 8 and 
the switch 12 is turned off disconnecting from transmitter 1 1 . The transmission part 
power source 20 is turned off and no radio waves are emitted. 

In the base unit communication mode the PPTS W 9 is turned on. This causes 
the switch 6 to connect to receiver 8 and switch 12 to connect to transmitter 1 1 . The 
transmission part power source 20 is turned on and radio waves are emitted. The tone 
generator 24 is turned on transmitting the tone "ON" for 10 milliseconds after 
PPTS W 9 is turned on. 

In the handset communication mode the tone detector 30 detects the tone 
"ON" signal received from the base unit. The handset generates a "communication 
mode" signal to the transmitter/receiver switch controller 10. The controller 10 then 
causes the switch 6 to connect to receiver 8 and switch 12 connects to transmitter 11. 
The transmission part power source 20 is turned on and radio waves are emitted. 

FIG. 5 is a circuit block diagram of a handset, showing a full-duplex, 
automatic-switching wireless communication device in a second embodiment 
according to the present invention. The base unit can be similar to the prior art base 
unit shown in FIG. 1 . 

When using the full-duplex wireless communication device per this 
embodiment, it is assumed that the user with the handset does not have their hands 
available for operating the handset. It is further assumed that the user of the base unit 
can operate the device using freely his/her hands (like for conventional transceiver). 
In this case, however, the person with the handset can initiate the call. 

Referring to FIG. 5, the handset comprises a wireless part, a control part, and a 
transmitter/receiver part. Explanations will be omitted for the portions where their 
structures and actions are the same as those of described above. 

In the control part of the handset, the transmission/reception switch controller 
10 controls the switch 12 on the transmission path and the transmission part power 
source 20 such that both of them are turned on when a voice detector 35 detects voice 
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signals at the output of the transmitter 1 1 . Both the switch 12 and power source 20 
are turned off when voice is not detected at the output of the transmitter 1 1 . 

Referring to FIG. 6, the voice detector 35 in FIG. 5 is turned on when the 
voice input level exceeds a predetermined value, for example, —36 dBV for one 
millisecond ("attack time"). The voice detector 35 is turned off when the voice input 
level is below a predetermined value, for example, below -36 dBV for two seconds 
("recovery time"). 

The handset user starts and continues to transmit voice when and while he/she 
wants to transmit. The base unit user decides its own mode by the PTTSW as is 
similar in the prior art. Thus, the handset user in FIG. 5 only needs to talk in order to 
enable the communication mode. This prevents the user from having to manually 
operate a PTT switch or the like. In addition, the transmission part power source 20 is 
controlled in a manner whereby it is only turned on while the handset produces voice 
signals saving handset power. 

The following describes the operation of the handset in FIG. 5 in more detail. 
In the base unit stand-by mode the PPTS W 9 is off. This causes switch 6 in the base 
unit to be on and connected to receiver 8 while switch 12 is disconnected from 
transmitter 11. Transmission part power source 20 is turned off and no radio waves 
are emitted. 

In the handset stand-by mode, the voice detector 35 in FIG. 5 detects no voice 
signal and sends a stand-by signal to the transmitter/receiver switch controller 10. 
The controller 10 causes switch 6 to be connected to receiver 8 and causes switch 12 
to be disconnected from transmitter 11. The transmission part power source 20 is 
turned off and no radio waves are emitted. 

The base unit, for example in FIG. 1, is in a communication mode when the 
PPTSW 9 is pushed on. This causes switch 6 to connect to receiver 8 and switch 12 
to connect to transmitter 1 1 . Transmission part power source 20 is turned on and 
radio waves are emitted. The handset in FIG. 5 is in the communication mode when 
the voice detector 35 detects voice signals. The voice detector 35 then generates a 
communication signal to the transmitter/receiver switch controller 10. The controller 
10 causes the switch 6 to connect to the receiver 8 and the switch 12 to connect to 
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transmitter 1 1 . The transmission part power source 20 is turned on and radio waves 
are emitted. 

If the above mentioned embodiments are combined, a full-duplex, automatic- 
switching wireless communication device can be obtained. That is to say, the base 
unit in FIG. 2 can generate the tone signals, while, the handset has a combined 
transmission/reception switching function driven both by tone detection (shown in 
FIG. 3) and by voice detection from a local user speaking into transmitter 1 1 (shown 
in FIG. 5). The transmission part power source 20 is controlled to be turned on only 
when the voice detector 35 detects voice at the output of the transmitter 1 1 . 

Thus, communication is feasible, if either one of the base unit and the handset 
users wants to initiate the call. That is, an ideal full-duplex communication can be 
made feasible in which the handset can be used hands-free, while consumption of 
power is limited to a minimal time when the handset actually generates necessary 
voice. 

FIG. 7 is a circuit block diagram of the handset, showing a full-duplex, 
automatic-switching wireless communication device according to another 
embodiment of the invention. In this case, the base unit shown in FIG. 2 is used as 
one example. 

One difference between the handsets per this embodiment and other handsets 
described above is that a microphone-and-speaker headphone 52 is introduced to a 
transmitter/receiver part. The transmitter and a receiver are a microphone and a 
speaker integrated into a single-transducer (ST) type microphone-and-speaker ST 
headphone. The ST is commonly used both for transmission and reception. 
Amplifiers 51, 53 are provided in order to interface the ST 52 with the outside (the 
control part and the wireless part). 

The transmitter/receiver part, at least the portion thereof including the ST, is 
shaped like an earphone, and inserted into one of the user's external ear canals. 
Received voice is transmitted to the eardrum membrane of the user, while, user- 
generated voice is sensed in the form of vibration of the user's eardrum membrane, 
then transmitted to the outside as a transmission signal. 

According to this system, outside noise is prevented from superposing both on 
transmitted and received voices so received voice can be clearly heard and 
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transmission voice can be clearly transmitted. Furthermore, the user can keep free 
both his/her hands and (periphery of) mouth and also his/her other ear, he/she can use 
both hands and mouth for other jobs, and can hear peripheral sound and voice using 
the other ear that does not contain the earphone. 

Photo-couplers 41, 43 are provided in the reception path and in the 
transmission path. A photo-switch 42 is provided in the control signal path for the 
transmission part power source 20 at the connection point of the control part and the 
wireless part. 

In general, the transmitter (microphone) of the transmitter/receiver part 
requires a highly sensitive, high gain amplifier in order to amplify weak signals. A 
single-transducer type sensor may require a special class of highly sensitive, high gain 
amplifier with gain of about 55 dB, which may be very sensitive to noise. 

The above mentioned photo-couplers and photo-switch shut down noise from 
the wireless part via its power source, so that the amplifier can be stably actuated. The 
photo-couplers and photo-switch can be either of an analog type or a digital type. In 
this embodiment, so long as the tone signal "ON" is not detected, the power source in 
the transmitter/receiver part of the handset in FIG. 7 can be entirely or partially turned 
off for saving power. 

FIG. 8 is a circuit block diagram of the handset, showing a full-duplex, 
automatic-switching wireless co mmuni cation device in another embodiment 
according to the present invention. In this case, the device in FIG. 1, for example, is 
used for the base unit. 

A first difference in this embodiment is that the photo-couplers 41, 43 are 
provided at the transmitter/receiver part side of the switches 6, 12. A second 
difference is that the control part controls transmitter/receiver switching using a voice 
detector 35. 

Not only noise from the wireless part via the power source, but also noise 
from the control part via the power source can be shut down, so that the highly 
sensitive high gain amplifier 53 is operated more stably. Noise is reduced in the voice 
output from a single-transducer type earphone 52 reducing incorrect operation of the 
voice detector 35. So the additional photo-couplers/photo-switch 41 and 43 work 
well with the voice detector 35. 
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Any of the combinations of control parts and the transmitter/receiver parts 
described above may each have original features, where all combinations described 
above are included in the scope of the present invention. 

FIG. 10 is a circuit block diagram of the handset, showing a half-duplex, 
automatic-switching wireless communication device in another embodiment 
according to the present invention. In this case, FIG. 9 is used for the base unit 
according to the prior art. 

When using the half-duplex wireless communication device per this 
embodiment, it is assumed that the user with the handset can not leave either of 
his/her hands free even momentarily. However, the user with the base unit in FIG. 9 
can operate the device freely with his/her hands (like for conventional transceiver). In 
this case, the person with the handset in FIG. 10 has the initiative for communicating 
with the person with the base unit. 

In this embodiment, the handset (FIG. 10) comprises a wireless part, a control 
part, and a transmitter/receiver part. Explanations will be omitted for the portions 
where their structures and actions are the same as those of the above-mentioned half- 
duplex wireless devices. 

In the control part of the handset in FIG. 10, the transmission/reception switch 
controller 10 controls the switch 12 on the transmission path, the transmission part 
power source 20, and the switch 21. When a voice detector 35 detects some voice at 
the output of the transmitter 1 1, the elements 12 and 20 are turned on and the element 
21 is switched to the transmission part 151. When voice is not detected at the output 
of the transmitter 1 1, the elements 12 and 20 are turned off and the element 21 is 
switched to the reception part 150. 

Referring to FIG. 6 again, when the voice input level exceeds a predetermined 
value, for example, -36 dBV for one millisecond ("attack time"), the voice detector 
switch 35 is turned on. When the voice input level is below a predetermined value, for 
example, -36 dBV for two seconds ("recovery time"), the voice detector switch 35 is 
turned off. 

Accordingly, the handset user starts and continues to transmit any voice when 
and while he/she is talking, provided that the base unit is in stand-by (reception) 
mode. The base unit user decides its own mode by the PTTSW as described above. 
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In this manner, the handset user in FIG. 10 needs only to produce the 
necessary voice whenever he/she wants, so he/she does not have to manually operate 
any PTT switch or the like. That is to say, a high level, hands-free communications 
becomes feasible. 

Also, the transmission part power source 20 can be controlled in a manner to be 
turned on only while the handset produces voice, so that the handset provides power 
savings. 

More detailed operations of this embodiment in FIG. 10 will be described. 
The base unit stand-by mode (Reception mode) for the base unit in FIG. 9 occurs 
when the PPTSW 9 is Off. This causes switch 6 to connect to receiver 8, the switch 
12 to be disconnected from transmitter 11, and switch 21 to switch to the reception 
part 150 (high frequency amplifier 2). The transmission part power source 20 is 
turned off and no radio waves are emitted. 

In the handset stand-by mode (Reception mode) for the handset in FIG. 10, the 
voice detector 35 detects no voice and generates a stand-by signal to the 
transmitter/receiver switch controller 10. The switch 6 is connected to receiver 8, 
switch 12 is disconnected from transmitter 11, and switch 21 is switched to the 
reception part 150 (high frequency amplifier 2 ). The transmission part power source 

20 is turned off and no radio waves are emitted. 

In the base unit communication mode, the PPTSW 9 in FIG. 9 is on causing 
switch 6 to connect to receiver 8, switch 12 to connect to transmitter 1 1, and switch 

21 to switch to transmission part 151 (transmission power amplifier 18). The 
transmission part power source 20 is turned on and radio waves are emitted. 

In the handset communication mode, the voice detector 35 in FIG. 10 detects 
voice and then sends a communication signal to transmitter/receiver switch controller 
10. The controller 10 causes switch 6 to disconnect from receiver 8, switch 12 to 
connect to transmitter 1 1, and switch 21 to switch to transmission part 151 
(transmission power amplifier 18). The transmission part power source 20 is turned 
on and radio waves are emitted. 

FIG. 1 1 is a circuit block diagram of the handset, showing a half-duplex, 
automatic-switching wireless communication device in another embodiment . 
according to the present invention. In this case, FIG. 9 is used for the base unit. 
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A microphone-and-speaker headphone 52 is used in the transmitter/receiver 
part wherein the transmitter and a receiver are a microphone and a speaker. In one 
embodiment, the microphone and speaker are integrated into a single-transducer (ST) 
microphone-and-speaker ST headphone used both for transmission and reception. 
Amplifiers 51, 53 interface the ST with the outside (the control part and the wireless 
part). 

According to FIG. 1 1, the transmitter/receiver part, at least the portion thereof 
including the ST, is shaped like an earphone, and inserted into an external ear canal of 
a user. Received voice is transmitted to the eardrum membrane of the user, while, 
user-generated voice is sensed in the form of vibration of the user's eardrum 
membrane, then transmitted to the outside as a transmission signal. 

Outside noise can be prevented from superposing both on transmitted and 
received voices, so that received voice can be clearly heard while transmission voice 
can be clearly transmitted. Furthermore, the headset user can both his/her hands free, 
(periphery of) mouth free, and the other ear free. The user can use both hands and 
mouth for other activities, and can hear peripheral sound and voice through the ear 
that does not contain the earphone. 

Photo-couplers 41, 43 are provided both in the reception path and in the 
transmission path, and a photo-switch 42 is provided in the control signal paths 
providing filtering between the power source 20 and the switch 21 and at the 
connection point of the control part and the wireless part. 

In general, the transmitter of the transmitter/receiver part requires a highly 
sensitive, high gain amplifier 53 in order to amplify weak transmission signals. The 
single-transducer type sensor 52 requires a special class of highly sensitive, high gain 
amplifier with gain of about 55 dB, which means, it is very sensitive to noise. The 
above mentioned photo-couplers and photo-switch filter out the noise from the 
wireless part caused by the power source 20, so that the amplifier 53 can operate 
stably. The photo-couplers 41 and 43 and photo-switch 42 can be analog or digital. 
Noise in the voice output from a single-transducer type earphone 52 is reduced, which 
means less chance of the voice detector 35 selecting the wrong operation mode. 

FIG. 12 is a circuit block diagram of a handset, showing a half-duplex, 
automatic-switching wireless communication device in another embodiment 
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according to the present invention. In this case, FIG. 9 is used for the base unit. The 
photo-couplers 41, 43 are provided at the transmitter/receiver part side of the switches 
6 and 12. 

According to this embodiment, not only noise from the wireless part via the 
power source, but also noise from the control part via the power source can be shut 
down, so that the transmitter/receiver part, especially the highly sensitive, high gain 
amplifier 53 is operated more stably. 

Having described preferred embodiments of the invention, it will now become 
apparent to one of skill in the art that other embodiments incorporating the concepts 
may be used. It is felt, therefore, that these embodiments should not be limited to 
disclosed embodiments but rather should be limited only by the spirit and scope of the 
appended claims 



16 



